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(54) Data format conversion in a bus communication system 



(57) An apparatus and method are provided lor con- 
verting the format of data to be transmitted into an ap- 
propriate form and for transmitting the data to a data 
receiving apparatus when the data receiving apparatus 
does not support a data format which can be output by 
a data transmission apparatus on a network. A controller 
acquires information of a data format which can be 
transmitted by a source apparatus and a data format 
which can be received by a destination apparatus. 
When the destination apparatus cannot receive the data 
format which can be transmitted by the source appara- 
tus, the controller instructs the source apparatus to 
transmit data to the controller. The controller receiving 
the data converts the data format into a format in which 
the data can be received by the destination apparatus, 
and transmits the data to the destination apparatus. 
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Description 

[0001] The present invention relates to a network in 
which a plurality of electronic apparatuses are connect- 
ed by a bus, such as a high-speed serial bus conforming 
to IEEE1394 (hereinafter referred to as an IEEE1394 
bus) and communications are performed among the 
electronic apparatuses. More particularly, the present 
invention relates to an apparatus and method for solving 
the problem of incompatibility of transmission data for- 
mats, which may occur between a transmission-side ap- 
paratus and a receiving-side apparatus when data is 
transmitted. 

[0002] A network has been conceived in which elec- 
tronic apparatuses (hereinafter referred to as appara- 
tuses), such as digital video cassette recorders, digital 
still cameras, personal computers, and printers, are 
connected through an IEEE1 394 bus, and communica- 
tions are performed among these apparatuses. 
[0003] In a network in which a plurality of such appa- 
ratuses are connected by an IEEE1 394 bus (hereinafter 
referred to as an IEEE 1394 network), transmission of 
data and control signals is performed by time division 
multiplexing at a predetermined communication cycle. 
As communication configurations in one communication 
cycle, there are isochronous (hereinafter referred to as 
I so) communication in which video data, audio data, and 
the like are transmitted in real time, and asynchronous 
(hereinafter referred to as Async) communication in 
which a control signal, such as an operation control 
command and a connection control command of an ap- 
paratus, is transmitted at non-fixed intervals as re- 
quired. 

[0004] When a print data supply apparatus on an 
IEEE1394 network transmits print data to a printer ap- 
paratus and instructs printing, it is necessary for the print 
data supply apparatus to provide and transmit data con- 
forming to a data format which can be received and 
printed by a printer apparatus. 

[0005] The prinFdata supply apparatus must change 
the format of print data to be transmitted depending up- 
on the printer apparatus of a print data transmission des- 
tination. In a case where a plurality of print data supply 
apparatuses are connected on the network, all of these 
apparatuses need to have a print data format conver- 
sion function, with the result that the same function is 
present at a plurality of places on the network and the 
resources are wasted. 

[0006] Also, when the print data supply apparatus 
cannot transmit data conforming to a data format which 
can be received and printed by the printer apparatus, 
the problem that the printer apparatus cannot print spec- 
ified data occurs. 

[0007] An object of the present invention, which has 
been achieved in view of such situations, is to provide 
an apparatus and method for converting the format of 
data to be transmitted into an appropriate form and 
transmitting the data to a receiving apparatus in a case 



where a data transmission apparatus and the data re- 
ceiving apparatus are connected on an IEEE1394 net- 
work and the data receiving apparatus is not designed 
to support the data format which can be output by the 
5 data transmission apparatus. 

[0008] According to a first aspect, the present inven- 
tion which achieves this object relates to an electronic 
apparatus on a communication network comprising a 
bus and a plurality of electronic apparatuses connected 
10 to the bus, the electronic apparatus comprising: means 
for checking functions implemented by at least a first 
electronic apparatus and a second electronic apparatus 
on the network; first determination means for determin- 
ing whether a data format which can be transmitted by 
is the first electronic apparatus can be received by the sec- 
ond electronic apparatus on the basis of the functions 
implemented by the first electronic apparatus and the 
second electronic apparatus; and control means for per- 
forming control so that data is transmitted from the first 
20 electronic apparatus to the second electronic apparatus 
when it is determined by the first determination means 
that the data format which can be transmitted by the first 
electronic apparatus can be received by the second 
electronic apparatus. 
25 [0009] According to a second aspect, the present in- 
vention which achieves this object relates to an elec- 
tronic apparatus further comprising: holding means for 
holding information of a convertible data format; second 
determination means for determining whether a data 
30 format which can be transmitted the first electronic ap- 
paratus can be converted into a format which can be 
received by the second electronic apparatus on the ba- 
sis of the information of the data format; and data format 
conversion means for converting the data format which 
35 can be transmitted by the first electronic apparatus into 
a format which can be received by the second electronic 
apparatus when the first determination means deter- 
mines that the data format which can be transmitted by 
the first electronic apparatus can be received by the sec- 
40 ond electronic apparatus and the second determination 
means determines that the data format which can be 
transmitted by the first electronic apparatus can be re- 
ceived by the second electronic apparatus. 
[0010] According to a third aspect, the present inven- 
ts tion which achieves this object relates to an electronic 
apparatus further comprising: acquisition means for ac- 
quiring information of a convertible data format in anoth- 
er electronic apparatus from among the plurality of elec- 
tronic apparatuses; third determination means for deter- 
50 mining whether the other electronic apparatus can con- 
vert the data format which can be transmitted by the first 
electronic apparatus into a format which can be received 
by the second electronic apparatus on the basis of the 
information of the convertible data format in the other 
5S electronic apparatus; and control means for controlling 
the other electronic apparatus so as to convert the data 
format which can be transmitted by the first electronic 
apparatus into a format which can be received by the 
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second electronic apparatus when the first determina- 
tion means determines that the data format which can 
be transmitted by the first electronic apparatus cannot 
be received by the second electronic apparatus, the 
second determination means determines that the data 
format which can be transmitted by the first electronic 
apparatus cannot be converted into a format which can 
be received by the second electronic apparatus, and the 
third determination means determines that the data for- 
mat which can be transmitted by the first electronic ap- 
paratus can be converted into a format which can be 
received by the second electronic apparatus. 
[0011] According to a fourth aspect, the present in- 
vention which achieves this object relates to an elec- 
tronic apparatus on a communication network compris- 
ing a bus and a plurality of electronic apparatuses con- 
nected to the bus, the electronic apparatus comprising: 
holding means for holding information of a convertible 
data format; first input means for inputting control data 
from another electronic apparatus from among the plu- 
rality of electronic apparatuses; second input means for 
inputting data transmitted over the bus from the first 
electronic apparatus; data format conversion means for 
converting the data from a first data format into a second 
data format on the basis of the control data; and data 
output means for outputting the data which has been 
converted into the second data format. 
[0012] According to a fifth aspect, the present inven- 
tion which achieves this object relates to a data commu- 
nication method on a communication network compris- 
ing a bus and a plurality of electronic apparatuses con- 
nected to the bus, the data communication method com- 
prising: a step for acquiring information of a data format 
which can be transmitted by a source apparatus which 
provides data from among the plurality of apparatuses; 
a step for acquiring information of a data format which 
can be received by a destination apparatus which re- 
ceives data from among the plurality of electronic appa- 
ratuses; and a step for determining whether the data for- 
mat which can be transmitted by the source apparatus 
can be received by the destination apparatus on the ba- 
sis of the information of the transmittable data format 
and information of the receivable data format. 
[001 3] According to a sixth aspect, the present inven- 
tion which achieves this object relates to a data commu- 
nication method further comprising: a control step for 
performing control so that data is transmitted from the 
source apparatus to the destination apparatus when the 
data format which can be transmitted by the source ap- 
paratus can be received by the destination apparatus. 
[0014] According to a seventh aspect, the present in- 
vention which achieves this object relates to a data com- 
munication method further comprising: a step for refer- 
encing information of a convertible data format when the 
data format which can be transmitted by the source ap- 
paratus cannot be received by the destination appara- 
tus; a step for determining whether the data format 
which can be transmitted by the source apparatus can 



be converted into a data format which can be received 
by the destination apparatus on the basis of the infor- 
mation of the transmittable data format and the informa- 
tion of the convertible data format: and a step for per- 
5 forming control so that when it is determined in the de- 
termination step that the data format which can be trans- 
mitted by the source apparatus can be received by the 
destination apparatus, the data format which can be 
transmitted by the source apparatus is converted into a 
format which can be received by the destination appa- 
ratus. 

[0015] According to an eighth aspect, the present in- 
vention which achieves this object relates to a data com- 
munication method on a communication network com- 
prising a bus and a plurality of electronic apparatuses 
connected to the bus, the data communication method 
comprising: a step for inputting control data from anoth- 
er electronic apparatus from among the plurality of elec- 
tronic apparatuses; a data input step for inputting data 
transmitted over the bus from a first electronic appara- 
tus; a data format conversion step for converting the da- 
ta from a first data format into a second data format on 
the basis of the control data; and a data output step for 
outputting the data which has been converted into the 
second data format over the bus. 

[0016] In the present invention, at a predetermined 
point in time, an apparatus for transmitting data on the 
network is defined as a source apparatus, and an appa- 
ratus for receiving and processing data is defined as a 
destination apparatus Further, an apparatus for in- 
structing and controlling an apparatus connected on the 
network so as to transmit data is defined as a controller, 
and a data format conversion function is implemented 
in the controller. 

[0017] The transmission of data from the source ap- 
paratus to the destination apparatus is instructed by the 
controller. The source apparatus has, as apparatus in- 
formation, a list of data formats which can be transmit- 
ted, and the destination apparatus has, as apparatus in- 
formation, a list of data formats which can be received 
and processed. 

[0018] When instructing transmission of data from the 
source apparatus to the destination apparatus, the con- 
troller acquires information of a data format which can 
be transmitted by the source apparatus and information 
of a data format which can be received by the destina- 
tion apparatus, determines, from the information, a data 
format suitable for the transmission, and instructs the 
source apparatus to transmit data in the specified format 
to a destination. 

[0019] When an appropriate format cannot be found, 
the controller determines a data format which can be 
transmitted by the source apparatus and a data format 
which can be received by the destination apparatus by 
referring also to data format information which can be 
converted by the controller itself, and instructs the 
source apparatus to transmit data in that data format to 
the controller. The controller receiving the data converts 



is 



20 



2S 



30 



35 



40 



45 



SO 



BNSDOCID: <EP 0936788A1_I_> 



5 



EP 0 936 788 A1 



6 



the data format into a format which can be received by 
the destination apparatus and transmits the data to the 
destination apparatus. 

[0020] The invention will be further described by way 
of example with reference to the accompanying draw- 
ings, in which:- 

Fig. 1 is a diagram showing the construction of an 
IEEE1 394 network of the present invention; 
Fig. 2 shows a part of a flowchart when data is trans- 
mitted from a source apparatus to a destination ap- 
paratus; 

Fig. 3 shows the remaining part of the flowchart 
when data is transmitted from a source apparatus 
to a destination apparatus; 

Fig. 4 is a diagram in which a disk apparatus, a print- 
er, and an IRD are network-connected through an 
IEEE1394bus; 

Fig. 5 is a diagram showing a model of a descriptor; 
and 

Fig. 6 is a diagram showing an example of a CSR 
space. 

[0021] The embodiment of the present invention will 
now be described below in detail with reference to the 
accompanying drawings. 

[0022] Fig. 1 is a diagram showing the construction of 
an IEEE1394 network according to the present inven- 
tion. As shown in this figure, a source apparatus 1 , a 
destination apparatus 2, and a controller (control appa- 
ratus) 3 are connected to an IEEE1394 bus 4. Each ap- 
paratus includes anlEEE1394 interface block 11, 21, or 
31, which is an interlace for accessing another appara- 
tus on a network through the IEEE1394 bus 4. 
[0023] An apparatus for transmitting data on an 
IEEE1394 network at a predetermined point in time is 
defined as a source apparatus. As shown in Fig. 1 , the 
source apparatus 1 comprises, as hardware, the 
IEEE1394 interface block 11, a data source block 12, 
and a block 13 foTholding information of a data format 
which can be transmitted, and a CPU 14. 
[0024] Also, an apparatus for receiving data on the 
IEEE1394 network at a predetermined point in time is 
defined as a destination apparatus. As shown in Fig. 1 , 
the destination apparatus 2 comprises, as hardware, an 
IEEE1394 interface block 21, a data processing block 
22, and a block 23 for holding information of a data for- 
mat which can be received, and a CPU 24. 
[0025] Further, an apparatus for instructing an appa- 
ratus on the IEEE1 394 network to transmit data and for 
performing control of the apparatuses is defined as a 
controller. As shown in Fig. 1 , the controller 3, which is 
an apparatus which exists as one element on the 
IEEE1394 network, comprises hardware for realizing 
the functions to be described later, that is, an IEEE1394 
interface block 31 , a block 32 for holding format-convert- 
ible format information, a block 33 for indicating that the 
apparatus has implemented a controller, a data format 



conversion block 34, and a CPU 35. 

[0026] Next, a description is given of the structure of 

software of each apparatus. 

[0027] The role of each apparatus will be described 
s first. For example, the CPU 14, the CPU 24, and the 
CPU 35 of the source apparatus 1, the destination ap- 
paratus 2, and the controller 3 have the functions of 
these apparatuses. 

[0028] When the source apparatus receives, from an 

10 outside source, a data transmission command together 
with parameters, such as a data format, a data trans- 
mission destination, etc., the source apparatus begins 
to transmit data to the specified transmission destination 
in the specified format. Further, in response to a request 

15 from the outside source, the source apparatus provides 
information of a data format which can be transmitted. 
[0029] When the reception data format is instructed 
from the outside source, the destination apparatus sets 
up a receiving buffer (a CSR space to be described later) 

20 jn preparation for reception in the specified format, and 
receives data. Further, in response to a request from the 
outside source, the destination apparatus provides in- 
formation of a data format which can be received. 
[0030] The controller includes functions (1 ) to (6) de- 

25 scribed below. 

(1 ) Function of checking functions implemented by 
an apparatus on the network. 

(2) Function of converting a data format. 

30 (3) Function of instructing and controlling an appa- 
ratus on the network so as to transmit data. 
(4) Function of providing information of convertible 
data formats and providing the information in re- 
sponse to a request. 

35 (5) Function of transmitting and receiving data. 

(6) Function of controlling the operation of the ap- 
paratus for transmitting data and the apparatus for 
receiving data. 

40 [0031] The transmission of data from the source ap- 
paratus to the destination apparatus is instructed by the 
controller. 

[0032] The flowchart in a case where data is actually 
transmitted from the source apparatus to the destination 
45 apparatus is shown in Figs. 2 and 3. In this flowchart, 
src denotes a source apparatus, and dest denotes a 
destination apparatus. 

[0033] Initially, when instructing transmission of data 
from the source apparatus to the destination apparatus, 
50 the controller acquires the information of a data format 
which can be transmitted by the source apparatus and 
a data format which can be received by the destination 
apparatus (step S1). 

[0034] Next, it is determined whether or not a data for- 
55 mat (denoted as format A) which can be transmitted by 
the source apparatus and which can be received by the 
destination apparatus is present (step S2). When format 
A is present, the controller informs the destination ap- 
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paratus of the format of the data transmitted from the 
source apparatus and instructs the destination appara- 
tus to receive data in the format (step S3), and instructs 
the source apparatus to transmit data to the destination 
apparatus in the applicable format (step S4). 
[0035] When the applicable format A could not be 
found in step S2, the controller tries to convert the data 
format of the data to be transmitted from the source ap- 
paratus to the destination apparatus. 
[0036] Specifically, a check is made first to determine 
whether or not the controller itself supports format con- 
version from the data format which can be transmitted 
by the source apparatus to the data format which can 
be received by the destination apparatus (step S5). 
When format conversion is supported, the controller in- 
structs the source apparatus to transmit data to the con- 
troller in a format (denoted as format B) in which con- 
version is possible by the controller (step S6). The con- 
troller receiving the data converts the data format into a 
format (denoted as format C) in which receiving is pos- 
sible by the destination apparatus (step S7) and in- 
structs the destination apparatus to receive and process 
the data in format C (step S8), after which data is trans- 
mitted in format C to the destination apparatus (step S9). 
[0037] When it is determined in step S5 that the con- 
troller cannot perform data conversion from the data for- 
mat in which transmission is possible by the source ap- 
paratus to the data format in which receiving is possible 
by the destination apparatus, the controller (hereinafter 
referred to as a controller A) searches for another con- 
troller (hereinafter referred to as a controller B) on the 
network (steps S10 and S11). When the controller B is 
present (YES in step S11), the controller A acquires in- 
formation of the format conversion table of the controller 
B (step S13), and checks whether or not conversion of 
format is possible in which data transmission is possible 
from the source apparatus to the destination apparatus 
(step S14). If the conversion of format is possible (YES 
in step S14), format conversion is performed by using 
the functions of both the controller A and the controller 
B or the functions of one of them, and data is transmitted 
from the source apparatus to the destination apparatus 
(step S15). 

[0038] When desired format conversion cannot be 
performed even by using the conversion functions of the 
controllers A and B (NO in step S14), the controller A 
searches for still another controller (hereinafter referred 
to as a controller C) (steps S10 and S11), acquires in- 
formation of a format conversion table supported by the 
controller C (step S13), checks whether or not desired 
format conversion can be performed by using the con- 
version functions of the controllers A : B and C (step 
S14) : and, if possible (YES in step Si 4), performs for- 
mat conversion (step S15). 

[0039] In the above-described way, when format con- 
version is not possible by the controller A itself, the con- 
troller A checks whether or not format conversion is pos- 
sible by using another controller. 



[0040] When desired format conversion cannot be 
performed even by using all the controllers on the net- 
work or the number of controllers up to a limit for the 
implementation, the controller stops data transmission 

5 and returns an error code to the application (step S1 2). 
[0041] Next, as a specific example of the invention, a 
description will be given of a case in which, as shown in 
Fig. 4, a disk apparatus 5, a printer 6, and an IRD (Inte- 
grated Receiver Decoder) 7 are network-connected 

10 through the IEEE1 394 bus 4. In this case, the disk ap- 
paratus 5 is equivalent to a source apparatus, the printer 

6 is equivalent to a destination apparatus, and the IRD 

7 is equivalent to a controller. 

[0042] The disk apparatus 5 comprises therein an 

is IEEE 1 394 interface block 51 , a disk drive (recording me- 
dium) 52, a memory 53, and a CPU 54. The printer 6 
comprises therein an IEEE1394 interface block 61, a 
printer engine 62, a memory 63, and a CPU 64. The I RD 
7 comprises therein an IEEE1394 interface block 71 , a 

20 data format selection/conversion block 72, a memory 
73, a tuner 74, and a demultiplexer 75. 
[0043] A list of data formats which can be transmitted 
and received by each apparatus are provided as a de- 
scriptor (descriptor) defined by an AV/C digital interface 

2S command set. In the disk apparatus 5, the descriptor is 
implemented in the memory 53 or the disk drive 52; in 
the printer 6, the descriptor is implemented in the mem- 
ory 63; and in the IRD 7, the descriptor is implemented 
in the memory 73. For the controller (in Fig. 4, the IRD), 

30 data format information which can be transmitted and 
received and the information of a list of format-convert- 
ible data formats are equivalent to each other. 
[0044] Fig. 5 shows a model of a descriptor. As shown 
in this figure, the descriptor has a tree structure. It is 

35 prescribed in the AV/C digital interface command set 
that the functions of a subunit (a function unit within the 
apparatus) defined by IEEE 1 394 be described in a sub- 
unit identifier descriptor. In this regard, apparatus infor- 
mation required in this embodiment included as entries 

40 of this subunit identifier descriptor is shown in Fig. 5. In 
this descriptor, two entries formed of support format and 
support type are present. Support format shows a re- 
ceivable format (for the destination apparatus) or a sup- 
ported format of a format conversion source (for the con- 

45 troller), and a transmittable format (for the source appa- 
ratus) or a supported format of a conversion source (for 
the controller). Support type shows which of a source/ 
destination/controller this apparatus has implemented. 
[0045] In Fig. 4, the disk apparatus 5 stores data of 

50 still images in the internal disk drive 52. The printer 6 
receives and prints still image data from the IEEE1394 
bus 4. The IRD 7 has a controller implemented therein. 
[0046] The disk apparatus 5, which is a source appa- 
ratus, has still image data as contents, and is able to 

55 transmit, in response to a request from an outside 
source, specified still image data to another apparatus 
over the network. When transmission of a still image is 
requested : the source apparatus can provide, as trans- 
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mission data, image data encoded in a format supported 
by itself. The disk apparatus 5 has information of sup- 
ported formats as a descriptor. 

[0047] When the printer 6, which is a destination ap- 
paratus, receives an image format supported by itself, 
the printer 6 is able to have the data printed by the printer 
engine 62. The printer 6 has information of the support- 
ed image formats as a descriptor within the memory 63. 
[0048] The IRD 7 having the controller function has 
the role of controlling data transmission between the 
source apparatus and the destination apparatus, and is- 
suing a print request to the destination apparatus. Fur- 
ther, the IRD 7 has convertible data format conversion 
types as a descriptor within the memory 73. 
[0049] For the transmission of data, Async transmis- 
sion or Iso transmission is used. For the Iso transmis- 
sion, a plug control register defined in IEC61 883 is used 
to transmit data. 

[0050] In the case of the Async transmission, a CSR 
(Control and Status Register) space (specifically, for ex- 
ample, an initial unit space shown in Fig. 6) defined in 
IEEE1212 is used to transmit data. Specifically, data 
transmission by Async transmission is realized by using 
techniques, such as 1), and 2) below. 

1) Push model: the source apparatus writes data 
into the CSR space of the destination apparatus. 

2) Pull model: the source apparatus provides data 
on the CSR space thereof, and the destination ap- 
paratus reads the CSR space on the source appa- 
ratus. 

[0051] In these apparatuses, a printing operation is 
performed as in the following series. 
[0052] Initially, the IRD 7 selects a still image to be 
printed from the disk apparatus 5, and at the same time, 
checks the image format in which transmission is sup- 
ported from the descriptor of the disk apparatus 5. 
[0053] Next, theJRD 7 checks the image format sup- 
ported by the printer 6 from the descriptor. 
[0054] The IRD 7 compares the image format sup- 
ported by the disk apparatus 5 with the image format 
supported by the printer 6 in order to check whether 
there is an image format supported by both apparatus- 
es. 

[0055] When there is an image format supported by 
both apparatuses, the IRD 7 performs transmission of 
data between the disk apparatus 5 and the printer 6 in 
accordance with the applicable format. In the case of a 
pull model, the IRD 7 instructs the disk apparatus 5 to 
write the data of the applicable format into the specified 
CSR space and instructs the printer 6 to perform printing 
by assuming the data of the CSR space written by the 
disk apparatus 5 to be in the specified image format. 
[0056] When, in contrast, there is no format supported 
by both apparatuses, the IRD 7 refers to the information 
of the image conversion table that it has implemented 
by itself within the memory 73 in order to check whether 



conversion is possible from the image data format sup- 
ported by the disk apparatus 5 into the image data for- 
mat supported by the printer 6. When conversion is pos- 
sible from the image format A supported by the disk ap- 

s paratus 5 into the image format B supported by the print- 
er 6, in the case of a push model, the I RD 7 instructs the 
disk apparatus 5 to transmit data in format A. The trans- 
mission destination is the CSR space of the IRD 7. 
[0057] The IRD 7 converts the received data into for- 

io mat B, and transmits it to the CSR space of the printer 
6. Further, the IRD 7 instructs the printer 6 to perform 
printing by assuming the data of the specified CSR 
space to be in format B. 

[0058] When conversion is not possible from the im- 
75 age format A supported by the disk apparatus 5 to the 
image format B supported by the printer 6, the IRD 7 
tries conversion into a desired format via another con- 
troller on the network. 

[0059] Specifically, when conversion from the format 
20 a into the format B is not supported, the IRD 7 searches 
for another controller (hereinafter referred to as a con- 
troller B) on the network. When the controller B is 
present, the IRD 7 acquires information of the format 
conversion table of the controller B, and checks whether 
2$ conversion into a format in which transmission from the 
disk apparatus 5 to the printer 6 is possible by using the 
format conversion functions of the IRD 7 and the con- 
troller B. If the conversion is possible, format conversion 
is performed by using the functions of both the IRD 7 
30 and the controller B or the functions of one of them, and 
data is transmitted from the disk apparatus 5 to the print- 
er 6. 

[0060] When desired format conversion cannot be 
performed even by using the conversion functions of the 

35 |RD 7 and the controller B, the IRD 7 searches for still 
another controller C, acquires information of the format 
conversion table supported by the controller C, and 
checks if desired format conversion can be performed 
by using the conversion functions of the IRD 7 and the 

40 controllers B and C, and if possible, performs format 
conversion. 

[0061] In this way, a particular controller (in Fig. 4, the 
IRD 7) transmits data to the other controller, and the 
transmitted data is subjected to format conversion and 

45 is transmitted to the next controller. The controller, which 
has performed conversion into a format which can be 
received by the printer 6 finally, transmits the data to the 
printer 6, and any one of the controllers instructs the 
printer 6 to print data by assuming the data of the CSR 

50 space to be in format B. 

[0062] When desired format conversion cannot be 
performed even by using all the controllers on the net- 
work or the number of controllers up to a limit for the 
implementation, the controller stops data transmission 

55 and returns an error code to the application that has in- 
structed printing. 

[0063] The specific example of the foregoing is a case 
in which the source apparatus is a disk apparatus, the 
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destination apparatus is a printer, and the controller is 
an IRD. In addition to this, in the present invention, in a 
model in which a source apparatus having data to be 
transmitted and a destination apparatus that processes 
and holds data are connected, it is possible to perform 
format conversion and processing of data to be trans- 
mitted by a method similar to that described above. 
[0064] An applicable model is shown below as an ex- 
ample. 

(1) The source apparatus is a digital still camera, 
and the destination apparatus is a digital still cam- 
era. 

in this case, as a data transmission source, an 
image memory provided in the digital still camera is 
conceivable, and as a data transmission destina- 
tion, an image memory and a liquid-crystal display 
provided in the digital still camera are conceivable. 

(2) The source apparatus is a camera-integrated 
video tape recorder or a video tape recorder, and 
the destination apparatus is a camera-integrated 
video tape recorder or a video tape recorder 

In this case, as a data transmission source, an 
image memory and a recording medium provided 
in the camera- integrated video tape recorder or the 
video tape recorder are conceivable, and as a data 
transmission destination, an image memory, a liq- 
uid-crystal display, and a recording medium provid- 
ed in the camera-integrated video tape recorder or 
the video tape recorder are conceivable. 

(3) The source apparatus is a facsimile apparatus 
or an image scanner. 

As a data transmission source, a scanning buff- 
er is conceivable. 

(4) The destination apparatus is a facsimile appa- 
ratus, a digital copying machine, or the like. 

As a data transmission destination, a print unit 
of the apparatus is conceivable. 

(5) The destination apparatus is a disk apparatus. 

As a data transmission destination, a recording 
medium is conceivable. 



vention may be constructed without departing from the 
spirit and scope of the present invention. It should be 
understood that the present invention is not limited to 
the specific embodiment described in this specification. 

5 To the contrary, the present invention is intended to cov- 
er various modifications and equivalent arrangements 
included within the spirit and scope of the invention as 
hereafter claimed. The scope of the following claims is 
to be accorded the broadest interpretation so as to en- 

io compass all such modifications, equivalent structures 
and functions. 

Claims 

15 

1. An electronic apparatus on a communication net- 
work comprising a bus and a plurality of electronic 
apparatuses connected to the bus, said electronic 
apparatus comprising: 

20 

means for checking functions implemented by 
at least a first electronic apparatus and a sec- 
ond electronic apparatus on said network; 
first determination means for determining 
2S whether a data format which can be transmitted 

by said first electronic apparatus can be re- 
ceived by said second electronic apparatus on 
the basis of the functions implemented by said 
first electronic apparatus and said second elec- 
30 tronic apparatus; and 

control means for performing control so that da- 
ta is transmitted from said first electronic appa- 
ratus to said second electronic apparatus when 
it is determined by said first determination 
■35 means that the data format which can be trans- 

mitted by said first electronic apparatus can be 
received by said second electronic apparatus. 

2. An electronic apparatus according to claim 1, fur- 
40 ther comprising: 

holding means for holding information of a con- 
vertible data format; 

second determination means for determining 
whether a data format which can be transmitted 
said first electronic apparatus can be converted 
into a format which can be received by said sec- 
ond electronic apparatus on the basis of the in- 
formation of said data format; and 
data format conversion means for converting 
the data format which can be transmitted by 
said first electronic apparatus into a format 
which can be received by said second electron- 
ic apparatus when said first determination 
means determines that the data format which 
can be transmitted by said first electronic ap- 
paratus cannot be received by said second 
electronic apparatus and said second determi- 



[0065] As has been described above in detail, accord- 
ing to the present invention, the advantages of (1 ) and 
(2) described below can be exhibited. 45 

(1) When transmitting data from the source appa- 
ratus to the destination apparatus, differences in 
data formats which are supported can be over- 
come, so 

(2) When there are a number of formats for the data 
to be transmitted, the source and destination appa- 
ratuses need not support a number of formats for 
transmission of data, and a controller need only 
support a number of formats on a network, leading ss 
to reduced cost on the network scale. 

[0066] Many different embodiments of the present in- 
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nation means determines that the data format 
which can be transmitted by said first electronic 
apparatus can be received by said second elec- 
tronic apparatus. 

5 

3. An electronic apparatus according to claim 2, fur- 
ther comprising: 

acquisition means for acquiring information of 
a convertible data format in another electronic io 
apparatus from among said plurality of elec- 
tronic apparatuses; 

third determination means for determining 
whether said other electronic apparatus can 
convert the data format which can be transmit- is 
ted by said first electronic apparatus into a for- 
mat which can be received by said second elec- 
tronic apparatus on the basis of the information 
of the convertible data format in said other elec- 
tronic apparatus; and 20 
control means for controlling said other elec- 
tronic apparatus so as to convert the data for- 
mat which can be transmitted by said first elec- 
tronic apparatus into a format which can be re- 
ceived by said second electronic apparatus 2s 
when said first determination means deter- 
mines that the data format which can be trans- 
mitted by said first electronic apparatus cannot 
be received by said second electronic appara- 
tus, said second determination means deter- 30 
mines that the data format which can be trans- 
mitted by said first electronic apparatus cannot 
be converted into a format which can be re- 
ceived by said second electronic apparatus, 
and said third determination means determines 35 
that the data format which can be transmitted 
by said first electronic apparatus can be con- 
verted into a format which can be received by 
said second electronic apparatus. 

~ 40 

4. An electronic apparatus on a communication net- 
work comprising a bus and a plurality of electronic 
apparatuses connected to the bus, said electronic 
apparatus comprising: 

45 

holding means for holding information of a con- 
vertible data format: 

first input means for inputting control data from 
another electronic apparatus from among said 
plurality of electronic apparatuses; so 
second input means for inputting data transmit- 
ted over said bus from said first electronic ap- 
paratus; 

data format conversion means for converting 
said data from a first data format into a second 55 
data format on the basis of said control data; 
and 

data output means for outputting the data which 



has been converted into said second data for- 
mat. 

5. A data communication method on a communication 
network comprising a bus and a plurality of electron- 
ic apparatuses connected to the bus, said data 
communication method comprising: 

a step for acquiring information of a data format 
which can be transmitted by a source appara- 
tus which provides data from among said plu- 
rality of apparatuses; 

a step for acquiring information of a data format 
which can be received by a destination appa- 
ratus which receives data from among said plu- 
rality of electronic apparatuses; and 
a step for determining whether the data format 
which can be transmitted by said source appa- 
ratus can be received by said destination appa- 
ratus on the basis of the information of said 
transmittable data format and information of 
said receivable data format. 

6. A data communication method according to claim 
5, further comprising: a control step for performing 
control so that data is transmitted from said source 
apparatus to said destination apparatus when the 
data format which can be transmitted by said source 
apparatus can be received by said destination ap- 
paratus. 

7. A data communication method according to claim 
5, further comprising: 

a step for referencing information of a convert- 
ible data format when the data format which can 
be transmitted by said source apparatus cannot 
be received by said destination apparatus; 
a step for determining whether the data format 
which can be transmitted by said source appa- 
ratus can be converted into a data format which 
can be received by said destination apparatus 
on the basis of the information of said transmit- 
table data format and the information of said 
convertible data format; and 
a step for performing control so that when it is 
determined in said determination step that the 
data formal which can be transmitted by said 
source apparatus can be received by said des- 
tination apparatus, the data format which can 
be transmitted by said source apparatus is con- 
verted into a format which can be received by 
said destination apparatus. 

8. A data communication method on a communication 
network comprising a bus and a plurality of electron- 
ic apparatuses connected to the bus, said data 
communication method comprising: 
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a step for inputting control data from another 
electronic apparatus from among said plurality 
of electronic apparatuses; 
a data input step for inputting data transmitted 
over the bus from a first electronic apparatus; 5 
a data format conversion step for converting 
said data from a first data format into a second 
data lormat on the basis of said control data; 
and 

a data output step for outputting the data which 1 o 
has been converted into said second data for- 
mat over said bus. 
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FIG. 4 
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FIG. 5 



subunit indentifier 
descriptor structure 



support format 



support type 



export format 



import format 



number of 
support type 



controller 



source 



Destination 



TYPE OF 
IMPLEMENTED 
APPARATUS 



number of entries 



raw RGB 



JPEG 



number of entries 



raw RGB 



JPEG 



LIST OF 

CORRESPONDING 
RECEIVING 
(CONVERSION 
SOURCE) FORMATS 



LIST OF 

CORRESPONDING 
TRANSMISSION 
(CONVERSION 
DESTINATION) 
FORMATS 



BNSDOCID: <EP 093678SA1 J_> 



14 



EP 0 936 788 A1 




15 

BNSDOCID: <EP 0936788A1_I_> 



EP 0 936 788 A1 



Europc&n Potent 
Office 



EUROPEAN SEARCH REPORT 



Appttcation Numbsr 

EP 99 30 0592 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASS F1CATION OF THE 
APPUCATtON (Int.Q.B) 



X 

V 



Ef 0 637 157 A (CANON KK) 1 February 19$5 
Abstract 

* claims 1,16,26,28,30 * 

* figure 2 * 

EP 0" 719 016 A C5HARP KK) ZS June 1976" 
Abstract 

* page 3", line 19 - Tine 46' * 

* page 4, line ID - Tfne 21 * 

* cTaims 1,5,15 * 



1,5,6 
2-4,8 



5-T 



H04L29/06 
H04L12/40 



TECHNICAL RELDS 
SEARCHED (tnt.Ct.6) 



H04L 



The prosorrt ^search report has been drawn up for all claims 



THE HAGUE 



Date ck gonytrtwv* the awieh 

22 June 1999 



Blanco tardona, P 



CATEGORY OF CITED DOCUMENTS' 

X : particularly relevant If taken alone 

Y : panicutarty relevant if combined witn another 

cocument of the same category 
A : lechjiuluyca) 3a ok jrojid 
O : non-written disclosure 
P : intermediate cooumerrt 



T '. theory or principle underlying the invention - 
E : earlier patent docurrent. but pi_b!ished on. or 

afterihe filing date 
D ' document cited >n the application 
L : document cited tor other reasons 



& : member of the same patent family, corresponding 
document 



BNSDOCID: <EP 0936788A1 J_> 



16 



EP 0 936 788 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 30 0592 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members a*e~€t&cof=rtame«i ki the Europ ean Patent Offiee-EOP file on 

The European Patent Office is in no way liable tor these particulars which are merely grven for the purpose of information. 

22-06-1999 



Patent docu mart 
cited in search report 



Publication 



Patent-family 
r<s) 



Publication 
date 



EP 0637157 



01-02-1995 



JP 
JP 
JP 
JP 
CN 
US 



7044290 
7044291 
7044477 
7044474 
1101735 
5887193 



EP 0719016 



26-06-1996" 



JP 
JP 
US 



8163269 A 
8204703 A 
5835789 A 



14-02-1995 
14-02-1995 
14-02-1995 
14-02-1395 
19-04-1995 
23-03-1399 

21-06-1996 

09- 08-1996 

10- 11-1998 



? 
z 
cr 

2 

o 

hi For more details about this annex :see Official JoumaJ of the European Patent Office, No. 12/82 



17 



BNSDOCID: <EP 09367B8A1J_> 



■5 



TMs Page BianK luspto) 



